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ABSTRACT INTRODUCTION

PREDICTIONS OF Axp FOR FUTURE EXPERIMENTS

We study in details the Earth matter effects on Due to loss of the propagation coherence, the so-
the boron neutrinos from the Sun using 3D mod- lar neutrinos arrive at the surface of the Earth as . _ DUNBE2) YEARS SOLAR v DATA voss __ HK20 YBARS SOLAR v DATA
els of the Earth. The nadir angle (1) depen- independent fluxes of the mass eigenstates. In-
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dences of Anyp are computed for future de- side the Earth, the mass states oscillate in multi- . ﬂ
tectors DUNE, THEIA, Hyper-Kamiokande and layer medium adiabatically. Due to the attenua- . | 003 |
MICA at Antarctica. DUNE, THEIA and HK will tion effect, only structures sufficiently close to a . 0025
discriminate among different models (1 — 2)o. detector, and therefore to the surface of the Earth = | | 002 ¢
MICA can detect the ice-soil borders and pertform (crust, upper mantle), relevant for observation. -
unique tomography of Antarctica.
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DAY-NIGHT ASYMMETRY ATTENUATION e
The v, survival probability during a day as func- o:: _ [ OSZ _ ' ' — |
tion of the neutrino energy equals AN(E") = D / dE g,(E", E)o(E) f5(E)AP(E) Soss | 0035 |
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detection: fiducial volume, exposure time, efc.
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Let us introduce the attenuation factor F (L — x) Jor | | oot |
) 206 — (2.F such that the integral over E equals 0005 | | o005 |
cos 2075 ~ cOPST12 G130 (2) : | | | | | | : | | | | \
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= QA‘S; V(z) = V2G pne(z) Anp(n) for different experiments, considering Am3; = 7.5 x 107°.

DUNE, THEIA and HK will discriminate among different models (1 — 2)o. MICA, 10 Mton ice detector

During a night the probability equals Py = Pp + at Antarctica, will discriminate models with 5. MICA can detect the ice-soil borders.

AP, where AN(E") = D/de(x)F(L—x) sin™(L—x, E")
L AN A, FOR DIFFERENT Am3;, AND PREM MODEL

AP(E) = k(F) / dx V(z)sing™ (L —x, F) (3) For a Gaussian energy resolution the attenuation

0 factor is o e For different values of Am3,, Axp(n) has a

000 | e L | similar 1 dependence.
| . F(d) ~ 6—2( - )2 008 | - e We have calculated Ay p for different values
K(E) = —=cb5cos 209, (E) sin® 20,5 ~ 0.5 007 | of Am3,.
2 where Aatt — VL and lV - 47(-}2? . 0.06 | .
TOE Am?Z, E e Results of 1D PREM model is close to that
, , > of SAW642AN model which has a similar
According to (7) for d > A4 the attenuation fac- 004 | depth of Moh
Anp(n, AE) = =AiV: AE)» ANN = Ny —Np tor F'(d) ~ 0, and therefore contributions of re- = o Tfll[e) re;)ults(;hg.w that usage of PREM model
Np(AE) mote structures to the integral (7) and therefore 002 | causes up-to 10% relative% stematic error in
(4) to observable oscillation etfect is suppressed. T 45 s 55 6 65 7 75 s P ’ Y
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EARTH MODELS CONCLUSION

There are two types of crust, continental crust and oceanic crust: The width of oceanic crust is about (5 - 10) km, We performed detailed analysis of the Earth matter effects on solar neutrinos using 3D models of the
while the continental crust is thicker: (20 - 90) km. Earth. The key feature of profiles that determines the Ay p(n) is the depth of Moho that differs substan-

Crust-mantle border is called Moho. There is a density jump at Moho. Anp is sensitive to depth of Moho. tially in different models. MICA can discriminate between models at 50 C.L. and will be sensitive to the
We have considered four different 3D earth models: CRUST1, Shen-Ritzwoller, FWEA18, SAW642 AN ice-soil border. DUNE. THEIA and HK exposure. thev discriminate (1 — 2)o.




